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Abstract 
Industrial development in Malaysia has rapidly increased, there are many construction projects has been carried out. 
Referring to the above, it can cause reducing the construction area. In this situation, nowadays many construction need to 
be constructed on the soft ground. When construction is done on soft ground, the problem is it will give a week foundation 
due to increasing of settlement and also directly, it can cause construction costs to be high. They construct the 
embankment to control the settlement of the soil but, the settlement still occurs during and after filling the embankment. 
They are many methods to improve the ground, one of the way is by using geosynthetic product which is geotextile. The 
aim of this paper is to determine the safe height of embankment constructed on soft ground through application of 
geotextile as soil reinforcement. The geotextile with various geotextile reinforcement spacing were applied in an 
embankment. The height of embankment placed on soft ground was about 3 to 5 m height. To know those effects, 
software PLAXIS Version 8.2 was used to analyses the embankment. From the analysis, it can be concluded that the safe 
height of the case embankment was 4.9 m and the spacing of geotextile was less than 1 m. Result for the embankment 
case study is as expected (Pass), because the specifications on case study is better than the critical condition of the analysis. 
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1. Introduction 
Nowadays, the rapid developments of our country have high demand of land area for the development. 
Due to lack area for the development construction on soft to very soft soil such as clay is commonly done. For 
soft soil such as soft clay the alluvial deposit usually show pronounced stratification and sometimes organic 
matter, seashell and decayed wood (Chin, 2005). The soft deposits are usually highly compressible properties 
of subsoil such as excessive settlement caused by bearing capacity failure of subsoil is the main concern of the 
problem. To build a construction on soft ground, they treat the soil by construct an embankment. IRC (2012) 
noted that an embankment usually refers to an earthen structure that is used to raise the elevation of a roadway 
or railway above the elevation of the surrounding area. He also said that an embankment is typically built by 
compacting earthen materials in place, so the compaction properties of soil (optimum water content and 
maximum dry density) are very important to performance. However, after completion of embankment 
construction, the settlement is still occur. In order to minimize the deformation of embankment over soft 
ground we need to add some material to the embankment such as the geosynthesis product. One of the 
common products that have been used into the embankment is geotextile. Past researchers (Santvooth, 1994; 
Koerner, 1998; Giroud et al., 1985) have used geotextile application in civil engineering field such as in 
geotechnical engineering. To reduce the deformation of an embankment, geotextile reinforcement is applied 
into the embankment. Deformation is a change in the shape or size of an object due to an applied force. The 
total deformation of the embankment is depending on the bearing capacity of the soil.  
Bearing capacity is a total load applied that can be supported by the soil. When the soil have reach 
maximum pressure which can be supported without failure it is called Ultimate bearing capacity. The ultimate 
load which can support a foundation can be calculated 
(1943) was first to present about a theory for ultimate bearing capacity and also developed a method for 
bearing capacity for general case on shear failure. The general shear failure case in the one normally analyzed 
and the equations are given below : 
        (1) 
where ; 
c : Cohesion of soil 
Bearing capacity factors 
 
q : Overburden pressure 
B : Width of footing 
 
bearing capacity factors. In order to fulfill the aim, the application on the finite element method by using 
software PLAXIS Version 8.2 (PLAXIS, 2000) was used. The parametric modelling involved analysis of 
effect of various heights of embankment and spacing of geotextile reinforcement on deformation of 
embankment.  
2. Site Condition 
Soil investigation has been carried out on soft ground deposited at Research Center for Soft Soil 
(RECESS), Universiti Tun Hussein Onn Malaysia (UTHM), Johor, Malaysia. The ground water level on site 
varied from a depth of 0.2 m to 0.5 m below existing ground level. The laboratory test and in-situ test have 
been carried out on the parameters need for parametric study. The soft ground is underlain by three (3) major 
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layer of soil where the upper layer is very soft to soft clay soil followed by soft clay (1) and soft clay (2) for 
bottom clay. Reported by Othman (2012), he have been summarized the parameters included geotextile,
embankment and soft ground parameters need by simulation using Plaxis software. The parameters are
presented in Table 1.
Table 1. Material parameters (Othman, 2012)
Description Embankment Fill Very Soft to
Soft Clay
Soft Clay (1) Soft Clay (2) Geotextile 
TS40
unsat kN/m3 15.00 8.19 12.55 10.76 -
sat kN/m3 18.90 12.82 14.72 14.27 -
kx m/d 4.320E-03 3.825E-04 1.300E-03 2.125E-04 -
ky m/d 2.160E-03 1.912E-04 6.500E-04 1.062E-04 -
- 0.075 0.057 0.068 -
- 0.025 0.032 0.030 -
c kN/m2 10 7 10 5 -
º 30 27 30 30 -
0.3 - - - -
º 0 - - - -
Rinter 1.0 1.0 1.0 1.0 1.0
EA kN/m - - - - 13.5
E kN/m2 8,500 - - - -
3. Results and discussions
There were 2 major analyses in the parametric study carried out to fulfill the aim of this paper, i.e, the
determination safe of height of embankment placed on soft ground and the determination of effect of spacing
and geotextile reinforcement on deformation on a case embankment. All analysis used undrained condition 
for the foundation soil while for the embankment was used in drained condition. The analyses were analyzed
by using software PLAXIS Version 8.2. Figure1 shows the geometrical modelling and soil profile that used to 
in PLAXIS.
Fig. 1. Geometrical modeling of embankment
Height of 
embankment (m)
4m 5.2m
Very Soft to Soft Clay
Soft Clay 1
Soft Clay 2
Point A
Embankment 
Fill
8m 12m 20m
9m 
or 
3m
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Table 2 shows that the highest height for embankment could be constructed is up to 4.9 meters. It was base 
on that, immediately after filling reached height of 5 meters, the embankment started to show the failure. In 
addition, these results also coincide with soft soil behaviors in Malaysia where most of the soft soil in 
Malaysia could be as embankment height up to 5.5 meters (Muar Trial Embankment Report, 1989). These 
 where the maximum height is 
4.4 meter. In this case, the geotextile have been installed at the interface between embankment and foundation 
soil which reported by Othman (2012).  
Table 2. Result of settlement for various heights of embankments 
Height of Embankment (m) Settlement at Point A (m) 
4.4 0.045 
4.5 0.047 
4.6 0.049 
4.7 0.050 
4.8 0.052 
4.9 0.053 
5.0 0.054 
5.1 0.056 
5.2 0.040 
 
The typical geotextiles deployment scheme used in designing the geotextile reinforcement were 0.5 m, 1.0 
m and 1.5 m. In order to see the effect on the spacing of the geotextile reinforcement the 3 m and 5 m 
embankment were choosen. The geotextile that had been used in this study is elastic model and 13.5 kN/m for 
the elastic normal (axial) stiffness, EA value. Table 3 and 4 show the detail of parametric value and result for 
spacing of geotextile reinforcement.  
Table 3. Result of effects of spacing for 3 m embankment 
Height 
Embankment (m) 
UR Embankment 
(m) 
Case Spacing (m) Settlement (m) 
3 0.027 Case 1 1.0 0.022 
Case 2 1.5 0.024 
Table 4. Result of effects of spacing for 5 m embankment 
Height 
Embankment (m) 
UR Embankment 
(m) 
Case Spacing (m) Settlement (m) 
 
5 
 
0.054 
 
Case 1 0.5 0.044 
Case 2 1.0 0.047 
Case 3 1.5 0.043 
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If the height of embankment is 5 meter, the embankment will definitely fail, but by entering the geotextile 
on the embankment with 0.5 meters spacing between the geotextile, the soil still can support the embankment 
with deformation 0.299 meters. However, when using 1 meter spacing between the geotextile, the 
embankment failed. 
For the embankment case study it purposed height of embankment is 3 m and layer of geotextile at the 
bottom and in the middle of the embankment fill. With the result data in the earlier analysis, it can be 
expected to this embankment case study area will not fail. After the analysis using PLAXIS Version 8.2, the 
prediction that already made in the earlier was correct. The soil can support the embankment with vertical 
settlement 0.024 meters. 
4. Conclusion 
In this paper, the simulation results of the embankment constructed on soft ground reinforced by geotextile 
using Plaxis software have been presented. Based on the results, it was found that commonly height of 
embankment can be constructed on soft ground in Malaysia is in the range 4 m to 5.5 m. The height of 
embankment and spacing between the geotextile reinforcement influence the deformation of an embankment. 
For typical maximum height of embankment on soft ground from this paper is 4.9 m, the spacing on the 
geotextile reinforcement in the embankment is about equal and less than 1 m, for ensuring its stability againts 
excessive settlement.  
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